West Nile Virus (WNV) is an enveloped, positive-sense RNA virus belonging to the genus Flavivirus, antigenically related to the Japanese encephalitis complex in the family Flaviviridae. The principal vectors are mosquitoes, in particular Culex spp, and virus amplification seems to occur in susceptible birds that are the principal vertebrate reservoir hosts, whereas humans, horses and other vertebrates are considered incidental or dead-end hosts. The first Italian equine outbreak was reported in late summer of 1998 in Tuscany, in the area surrounding the Fucecchio marshes, where 14 clinical cases of WND in housed equines were recorded. In 2011 WNV appeared for the first time in Sardinia, representing the first clinical cases in equines in Italy in 2011. The outbreak occurred both in humans and in equines. The serological survey performed on 253 equines living in the province of Oristano detected a total of 87 IgG-positive subjects. Among them, 46 horses showed neurological signs such as ataxia, paresis, paralysis, hyperesthesia, muscle fasciculations, seizures, or fever. Nine of them died or were euthanized. In forthcoming years, surveillance of wild birds and insects will be used to forecast the extension and spread of WNV. The information gathered will be used to direct or optimise strategies intended to prevent virus transmission.
West Nile Virus (WNV) is an enveloped, positivesense RNA virus belonging to the genus Flavivirus, antigenically related to the Japanese encephalitis complex in the family Flaviviridae [1] . Genomic analysis has revealed two genetic lineages of WNV: lineage 1 viruses, circulating in the United States, Europe, the Middle East, Africa, India, and Australia, and lineage 2 viruses, isolated from sub-Saharan Africa and Madagascar [2] . The principal vectors are mosquitoes, in particular Culex spp [3, 4] and virus amplification seems to occur in susceptible birds that are the principal vertebrate reservoir hosts [5] , whereas humans, horses and other vertebrates are considered incidental or dead-end hosts [6] . Virus transmission occurs especially in coastal plains, wetlands, and semiarid areas with virus activity peaking during hot or rainfall seasons, depending on the geographic area, caused by higher mosquito density and\or increased vector capacity during this season. Bird migration seems to be the major mechanism of WNV dissemination and circulation in Europe [7] . The infection in humans mainly occurs asymptomatically or with mild infection classified as West Nile Fever (WNF) [8, 9] . A very low percentage of patients develop neuroinvasive disease, characterized by meningitis (WNM) or encephalitis (WNE) [10] , and the fatality rates for these forms vary from 3% to 15% [11] . In horses, the infection is characterized by a short incubation period (3 to 15 days, as in humans), and the main symptoms are fever, lacrimation, asthenia, ataxia, weakness, fasciculation, palpebral paralysis, paraparesis, tetraplegia, bruxism, blindness, and death. The morbidity and the severity of the symptoms depend on several factors, including the immune status of the patient and the WNV strain involved. As clinical symptoms do not differentiate WNF from other viral fevers, the etiological diagnosis could be provided by virus isolation and\or serology [12] . Virus can be isolated from blood from the late incubation period to five days after the onset of illness, considering that viremia is relatively low and drops from the second to the third day of illness. The diagnosis in the neuroinvasive disease is made by detecting anti-WNV IgM antibodies in blood and cerebrospinal fluid. In the majority of cases the infection is sporadic, as a consequence of virus introduction through migratory birds from Africa, where WNV extensively circulates [13, 14] . In fact, in the past years, outbreaks of WNV have been recorded in Northern Africa, specifically in Algeria [15] Morocco [16] , Tunisia [17] and again in Morocco in 2003 [18] , as well as in several European and Mediterranean countries [19, 20] .
The first Italian equine outbreak was reported in late summer of 1998 in Tuscany, in the area surrounding the Fucecchio marshes [21] , where 14 clinical cases of WND in housed equines were recorded. Subsequent serologic studies revealed that 40% of horses in the region had WNV neutralizing antibodies. Since 2001, a national veterinary surveillance system based on periodic testing of sentinel chickens and horses has identified sporadic seroconversions [22] without further occurrence of actual WNV disease until 2008 [23] . In August 2008, WND appeared again in Italy in areas surrounding the Po River delta. Like the 1998 strain, the 2008 infection did not cause significant death rates in birds, but it was able to cause clinical symptoms in both equines (32 clinical cases and 5 deaths) and humans (9 clinical cases, 4 with neurological signs). An overall number of 251 outbreaks distributed in three regions (Emilia Romagna, Veneto, and Lombardia) were confirmed. Subsequently, active and passive human surveillance was started in both regions [24] . In July 2009, WNV infection occurred again in the Po River delta area, and spread from there to other regions. A total of 137 equine outbreaks with 122 cases were confirmed in the following regions: Emilia Romagna, Friuli Venezia Giulia, Lazio, Lombardia, Toscana, and Veneto. The surveillance program enabled the identification of 18 human cases of WND. A high degree of homology (98.8%) was observed among the viruses isolated in Italy in 1998, in 2008, and in 2009. These viruses were quite similar to those West Nile viruses that circulated for about ten years in the Mediterranean basin and in some African regions. These viruses are all part of lineage 1. In 2010 further outbreaks were recorded in the same regions and in new regions. In total, 67 equine outbreaks with 128 cases distributed in Sicilia, Veneto, Molise, and Emilia Romagna were confirmed. The surveillance plan enabled the identification of 6 human cases of WND [25, 26, 27] .
In 2011 WNV appeared for the first time in Sardinia, representing the first clinical cases in equines in Italy in 2011. The outbreak occurred both in humans and in equines. Four human cases were identified, three in the province of Oristano and one in the province of Olbia-Tempio. The serological survey performed on 253 equines living in the province of Oristano detected a total of 87 IgG-positive subjects, corresponding to a seroprevalence of 34.39%. Among them, 46 horses showed neurological signs such as ataxia, paresis, paralysis, hyperesthesia, muscle fasciculations, seizures, or fever. Nine of them died or were euthanized. The outbreaks that occurred in the provinces of Nuoro (one case), Medio Campidano (two cases), and Cagliari (one case), outside the risk area, were characterised by clinical signs. Cases confirmed in Sardinia by the Centro di Referenza Nazionale per lo Studio delle Malattie Esotiche (CESME) (National Reference Centre for Exotic Diseases) up to 8 November 2011 are reported in Table 2 [28].
As prescribed by the Italian government, in addition to monitoring the horse population, the surveillance plan for the risk areas was based on the mortality of wild birds, the monitoring of captive sentinel chickens and sedentary sinanthropic birds, and on entomological surveillance.
Up to 16 December 2011, five subjects (one Little Owl (Athene noctua), two Common Buzzards (Buteo buteo), and one Wild Duck (Anas platyrhynchos)) tested positive by PCR for WNV in the province of Oristano, which is situated in the risk area, during the surveillance on wild bird mortality. Monitoring of sedentary sinanthropic birds and captive sentinel chickens identified the following PCR positivities: three in Eurasian Jays (Garrulus Glandarius), three in Carrion Crows (Corvus corone cornix), and four in sentinel chickens. 
Total 4 2
In the summer of 2012, eight confirmed cases in equines were recorded for the first time in northern Sardinia, in the provinces of Olbia-Tempio and Sassari, as a result of serological screening of horses living in those areas. Additionally, organs from six Carrion Crows (Corvus corone cornix) tested positive for WNV by PCR, indicating that the virus was still circulating in the island [29] .
The quick and intensive spread of WNV in the past two years suggests that the whole of Sardinia may be affected in the future. The reoccurrence of WNV in continuous years, in the same places in both humans and equines, is likely to be linked to the endemisation of the infection in the territory rather than to a new introduction of the virus. This situation may introduce new scenarios of risks, especially if the virus will be capable of spreading across wide territories. In forthcoming years, surveillance of wild birds and insects will be used to forecast the extension and spread of WNV. The information gathered will be used to direct or optimise strategies intended to prevent virus transmission, such as monitoring and controlling vectors, providing information campaigns to improve personal protection, and screening blood, tissues, and organs for transplant. 
